(19) 



J 



(12) 



(43) Date of publication: 

29.10.1997 Bulletin 1997/44 

(21) Application number: 97106632.9 

(22) Date of filing: 22.04.1997 



Eur paisches Patentamt 
European Patent Office 
Office europeen des brevets (11) EP 0 804 015 A2 

EUROPEAN PATENT APPLICATION 

(51) int. CI. 6 : H04N 1/191, G02B 26/12 



(84) 


Designated Contracting States: 


(72) 


Inventor: Ando, Toshinori 




DE FR GB 




Ohta-ku, Tokyo (JP) 


(30) 


Priority: 22.04.1996 JP 124020/96 


(74) 


Representative: Weser, Wolfgang 








Dres. Weser & Martin, 


(71) 


Applicant: CANON KABUSHIKI KAISHA 




Patentanwarte, 




Tokyo (JP) 




Radeckestrasse 43 








81245 Munchen (DE) 



(54) Optical scanning device 

(57) An optical scanning device includes a light 
source (1) having a plurality of light-emitting portions, a 
deflector (6) for deflecting a plurality of light beams emit- 
ted by the light source, optical elements (2,10) for guid- 
ing the plurality of light beams emitted by the light 
source toward the deflector and an imaging element (7) 
for guiding the plurality of light beams deflected by the 
deflector (6) onto a surface (12) to be scanned. A polar- 
ization limiting element (10) is inserted in an optical path 
between the light source (1) and the deflector (6) so as 
to limit directions of polarization of the plurality of light 
beams. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an optical scanning 
device and, more particularly, to an optical scanning 
device suitable for an apparatus such as a laser beam 
printer (LBP) or the like, which records an image by opti- 
cally scanning a photosensitive body surface as the sur- 
face to be scanned with a plurality of light beams 
(bundles of rays), which are emitted by a plurality of 
light-emitting portions of a light source means, and are 
guided toward the photosensitive body surface via a 
light deflector such as a rotary polygonal mirror or the 
like. 

Related background Art 

As a conventional optical scanning device for attain- 
ing high-speed printing, a multi-beam optical scanning 
device has been proposed and manufactured. Such 
multi-beam optical scanning device has a plurality of 
light-emitting portions (laser tips) as a light source 
means, and simultaneously optically scans a recording 
medium surface with a plurality of beam spots which are 
formed on the recording medium surface by imaging a 
plurality of light beams emitted by the plurality of light- 
emitting portions by an imaging lens via a light deflector. 

In order to attain high-speed printing using only one 
beam spot (light beam), the number of times of optically 
scanning the recording medium surface per unit time 
must be very large, and as a consequence, the rota- 
tional speed of the light deflector, image clocks, and the 
like cannot follow such large number of times of optical 
scanning. Accordingly, if the number of beam spots that 
simultaneously scan the recording medium surface is 
increased, the rotational speed of the light deflector, 
image clocks, and the like decrease in inverse propor- 
tion to the number of beam spots. 

As the most efficient method of forming a plurality of 
beam spots, a laser element serving as a light source 
has a plurality of light-emitting points (light-emitting por- 
tions) which can be driven independently Such laser 
element having a plurality of light-emitting points is gen- 
erally called a "monolithic multi-beam laser element". 
When the monolithic multi-beam laser element is used, 
various optical elements arranged after the light source 
can be commonly used by the plurality of light beams, 
thus providing large merits in terms of cost, working, 
adjustments, and the like. 

The monolithic multi-beam laser elements include, 
e.g., a so-called surface-emission laser (surface-emis- 
sion type semiconductor laser). 

The surface-emission laser emits a light beam in a 
direction parallel to the direction of thickness of a silicon 
layer, while a conventional semiconductor laser emits a 
light beam in a direction perpendicular to the direction of 



thickness of the silicon layer, and the surface-emission 
laser has the following feature. That is, the conventional 
semiconductor laser emits divergent light, which has an 
elliptic section and suffers large variations in divergent 

5 angle, while the surface-emission laser can emit a circu- 
lar beam having a stable divergent angle. 

However, the surface- emission laser has a prob- 
lem, i.e., has an unstable direction of polarization of the 
output light beam. Although the direction of polarization 

10 can be controlled to some extent by the manufacturing 
method, the direction of polarization fluctuates depend- 
ing on variations in units of light-emitting points, ambient 
temperature, and outputs. 

Normally, the reflectances, transmittances, and 

is angle characteristics of optical elements that build the 
optical scanning device, e.g., a polygonal mirror as a 
light deflector, a scanning lens (f-0 lens) as an imaging 
optical system, a return mirror for changing the optical 
path, and the like change depending on the direction of 

20 polarization of the input light beam. 

For this reason, when a monolithic multi-beam laser 
element comprising a surface-emission laser is used as 
the light source of the optical scanning device, a plural- 
ity of beam spots that optically scan the recording 

25 medium surface have different intensities in correspond- 
ence with the different directions of polarization of the 
individual light-emitting points, and such differences in 
intensity appear as pitch nonuniformities on an image, 
thus considerably deteriorating the image quality. 

30 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
optical scanning device which comprises a polarization 

35 limiting means for limiting directions of polarization of a 
plurality of light beams in an optical path between a light 
source means and a deflection means so that the 
reflectances, transmittances, and the like of optical ele- 
ments after the polarization limiting means can have 

40 equal characteristics with respect to the plurality of light 
beams, and light quantity differences in units of beam 
spots can be eliminated. 

It is another object of the present invention to pro- 
vide an optical scanning device which can obtain both 

45 p- and s-polarized light components by polarizing the 
directions of polarization of light beams emitted by a 
plurality of light-emitting portions in nearly a 45° direc- 
tion with respect to the main scanning direction. 

It is still another object of the present invention to 

so provide an optical scanning device which comprises a 
light quantity detection means for detecting the intensi- 
ties of a plurality of light beams emitted by a plurality of 
light-emitting portions of a light source means in an opti- 
cal path between a light limiting means and a deflection 

55 means, and a control means for controlling the light 
source means on the basis of the detected values 
obtained from the light quantity detection means so that 
the plurality of light beams that have passed through the 
polarization limiting means have equal intensities, 
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thereby suppressing variations in light quantity of the 
plurality of light beams. 

According to the present invention, in an optical 
scanning device in which a plurality of light beams are 
emitted by a light source means having a plurality of s 
light-emitting portions, are guided toward a deflection 
means via an optical means, and the plurality of light 
beams deflected by the deflection means are guided 
onto a surface to be scanned via an imaging means, so 
as to simultaneously optically scan the surface to be 10 
scanned with the plurality of light beams, a polarization 
limiting means for limiting directions of polarization of 
the plurality of light beams is inserted in an optical path 
between the light source means and the deflection 
means. is 

The optical scanning device of the present inven- 
tion especially has the following features: 

the polarization limiting means is formed integrally 
with an optical element that makes up the optical 20 
means; 

the polarization limiting means is pivotally held by a 
holding member; 

the light source means is controlled by control 
means so that the plurality of light beams that have 25 
passed through the polarization limiting means 
have equal intensities; 

the intensities of the plurality of light beams emitted 
by the light source means are detected by light 
quantity detection means in an optical path 30 
between the polarization limiting means and the 
deflection means; 

a light quantity detection means for detecting the 
intensities of the plurality of light beams emitted by 
the light source means is inserted in an optical path 35 
between the polarization limiting means and the 
deflection means, and the light source means is 
controlled by a control means on the basis of the 
detected values obtained from the light quantity 
detection means, so that the plurality of light beams 40 
that have passed through the polarization limiting 
means have equal intensities; 
the plurality of light beams emitted by the plurality of 
light-emitting portions are polarized in a substan- 
tially 45° direction with respect to the main scan- 45 
ning direction; 

the polarization limiting means is inclined with 
respect to the optical axis of the optical means; 
the light source means comprises a monolithic 
muKi-beam laser element comprising a surface- so 
emission laser; 

the polarization limiting means comprises a polar- 
izer; and 

the optical means has a collimator lens and a cylin- 
drical lens. 55 

According to the present invention, in an optical 
scanning device in which a plurality of light beams are 
emitted by a light source means having a plurality of 



light-emitting portions, are guided toward a deflection 
means via an optical means, and the plurality of light 
beams deflected by the deflection means are guided 
onto a surface to be scanned via an imaging means, so 
as to simultaneously optically scan the surface to be 
scanned with the plurality of light beams, 

a polarization limiting means for limiting directions 
of polarization of the plurality of light beams is 
inserted in an optical path between the light source 
means and the deflection means, a light quantity 
detection means for detecting intensities of the plu- 
rality of light beams emitted by the light source 
means is inserted in an optical path between the 
polarization limiting means and the deflection 
means, and the light source means is controlled by 
control means so that the plurality of light beams 
that have passed through the polarization limiting 
means have equal intensities. 

The optical scanning device of the present inven- 
tion especially has the following features: 

the polarization limiting means is formed integrally 
with an optical element that makes up the optical 
means; 

the polarization limiting means is pivotally held by a 
holding member; 

the plurality of light beams emitted by the plurality of 
light- emitting portions are polarized in a substan- 
tially 45° direction with respect to the main scan- 
ning direction; 

the polarization limiting means is inclined with 
respect to the optical axis of the optical means; 
the light source means comprises a monolithic 
multi-beam laser element comprising a surface- 
emission laser; 

the polarization limiting means comprises a polar- 
izer; and 

the optical means has a collimator lens and a cylin- 
drical lens. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic view showing principal part of 
an optical scanning device according to the first 
embodiment of the present invention; 
Fig. 2 is an explanatory view showing a light source 
and polarized light components that have passed 
through a polarizer in the first embodiment of the 
present invention; 

Fig. 3 is an explanatory view showing the intensity 
distribution of scanning lines formed by two light 
beams having different directions of polarization; 
Fig. 4 is a schematic view showing principal part of 
the second embodiment of the present invention; 
Fig. 5 is a schematic view showing principal part of 
the third embodiment of the present invention; 
Fig. 6 is a schematic view showing principal part of 
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the fourth embodiment of the present invention; and 
Fig. 7 is a schematic view showing principal part of 
the fifth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig. 1 is a schematic view showing principal part of 
an optical scanning device used in a laser beam printer 
apparatus according to the first embodiment of the 
present invention. 

Referring to Fig. 1, a monolithic multi-beam laser 
element 1 serves as a light source means, and com- 
prises a surface-emission laser. The surface-emission 
laser 1 has a plurality of light-emitting portions (laser 
tips) in the direction of an arrow Z (sub-scanning direc- 
tion) in Fig. 1 , and the light beams emitted by the plural- 
ity of light-emitting portions are polarized in a 
substantially 45° direction with respect to the main 
scanning direction (the direction of an arrow Y in Fig. 1) 
perpendicular to the optical axis direction and the sub- 
scanning direction (Z-direction). The plurality of light- 
emitting portions can be subjected to light modulation 
independently. 

A collimator lens 2 converts the plurality of light 
beams (bundles of rays) emitted by the surface-emis- 
sion laser 1 into collimated light beams or light beams 
having a predetermined divergence or convergence 
angle. An aperture 3 shapes the outer shapes of the 
light beams. Note that these elements, i.e., the surface- 
emission laser 1 , the collimator lens 2, and the aperture 
3 constitute a light source unit 4. The light source unit 4 
outputs a plurality of light beams which have similar 
outer shapes and divergent or convergent angles, but 
the angles of polarization (directions of polarization) of 
the individual light beams do not agree with each other. 

A polarizer (polarization plate) 1 0 serves as a polar- 
ization limiting means, and is inserted in the optical path 
between the light source means l and a deflection 
means 1 (to be described later). The polarizer 10 has an 
optical function of passing only polarized light compo- 
nents in a predetermined direction. More specifically, 
the polarizer 10 of this embodiment serves to pass only 
specific polarized light components of the incident light 
beams, so that the reflectances, transmittances, and the 
tike of the individual optical elements after the polarizer 
10 can have equal characteristics with respect to the 
plurality of light beams, thereby eliminating light quantity 
differences in units of beam spots. 

An anamorphic lens (cylindrical lens) 5 has a posi- 
tive refractive power in only the sub-scanning direction. 
Note that the collimator lens 2 and the cylindrical lens 5 
are elements to constitute an optical means 1 1 . 

A light deflector 6 serves as a deflection means, 
and comprises, e.g., a polygonal mirror. The light 
deflector 6 is rotated by a driving unit (not shown) in the 
direction of an arrow A in Fig. 1 at a constant rotational 
speed. 

A scanning lens system 7 serves as an imaging 



means, and comprises a single anamorphic lens (scan- 
ning lens) using a plastic aspherical surface. The scan- 
ning lens 7 has, in a scanning plane (main scanning 
direction), so-called f-0 characteristics for imaging light 

5 beams which are deflected and incident at equal angu- 
lar velocities into beam spots that move at equal veloci- 
ties on scanning lines 8 and 9 (to be described later). 
Also, the scanning lens 7 has, in the sub-scanning 
direction perpendicular to the scanning plane, a so- 

10 called tilt correction function of setting an imaging rela- 
tionship between the deflection surface (polygonal mir- 
ror surface) illuminated with the light beams focused by 
the above-mentioned cylindrical lens 5 in the sub-scan- 
ning direction, and the surface to be scanned. Note that 

75 the scanning plane indicates a light beam section which 
is time-serially formed by the light beams defectively 
reflected by the deflection surface of the light deflector. 

The scanning lines 8 and 9 correspond to the two 
light beams emitted by the two light-emitting portions. 

20 When the optical scanning device is mounted in, e.g., a 
laser beam printer apparatus as an image forming 
apparatus using an electrostatic copying mechanism, 
these scanning lines 8 and 9 match a photosensitive 
body surface (the surface to be scanned) 12 as the 

25 recording medium. 

In this embodiment, a plurality of light beams emit- 
ted by the surface-emission laser 1 having the plurality 
of light-emitting portions, which can be independently 
subjected to optical modulation, are converted into 

30 nearly collimated beams by the collimator lens 2, and 
their outer shapes are limited by the aperture 3. There- 
after, predetermined polarized light components of the 
light beams pass through the polarizer 10 and are line- 
arly imaged on a deflection surface 6a of the light 

35 deflector (polygonal mirror) 6 via the cylindrical lens 5. 
The plurality of light beams def lectively reflected by the 
deflection surface 6a are guided onto the surface to be 
scanned (photosensitive body surface) 12 via the scan- 
ning lens 7, thus forming beam spots. When the light 

40 deflector 6 is rotated in the direction of the arrow A, the 
surface 12 to be scanned is scanned with multiple 
beams in the direction of the arrow B, thus performing 
image recording on the photosensitive drum surface as 
the recording medium. 

45 Fig. 2 is an explanatory view showing the directions 
of polarization of light beams emitted by a plurality of 
light-emitting points of the surface-emission laser 
shown in Fig. 1 , and the directions of polarization and 
the amplitudes of the light beams that have passed 

so through the polarizer. 

In Fig. 2, the direction of polarization when viewed 
from the propagation direction of the light beam is indi- 
cated by the direction of an arrow, and the amplitude of 
the light beam is indicated by the length of the arrow. In 

55 Fig. 2, polarizers 21 and 22 (corresponding to the polar- 
izer 10 in Fig. 1) are depicted as parallel stripe patterns 
with respect to the directions of polarization that can 
pass. The polarizer 21 in Fig. 2 passes only polarized 
light in the sub-scanning direction, and the polarizer 22 
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passes only polarized light in the main scanning direc- 
tion. 

Light-emitting points (light-emitting portions) 2A 
and 2B are formed on the surface-emission laser 1 . The 
directions of polarization of the light beams emitted by s 
the two light-emitting points 2A and 2B are respectively 
indicated by arrows 1 A and 1 B, and these two polarized 
light components have tilts of angles Oa and 6b with 
respect to the main scanning direction, if the direction 
parallel to the plane of drawing of Fig. 2 is defined as the 10 
main scanning direction. The multi-beam laser element 
is preferably manufactured so that these angles 0a and 
6b are about 45° with respect to the main scanning 
direction. However, these angles vary with errors of 
about ±20° due to manufacturing errors and the like. is 

When the polarizer 21 that passes only polarized 
light in the sub-scanning direction is used for a plurality 
of light beams emitted by the light-emitting points 2A 
. and 2B in Fig. 2, these light beams have polarized 
states, as indicated by arrows 2A' and 2B' shown in Fig. 20 
2. Note that the polarizer itself produces light losses in 
practice, but such light losses are equally produced in 
the two light beams and are not expressed here. At this 
time, the two light beams having the polarized states 2A' 
and 2B* are polarized in only the sub-scanning direction, 25 
and have amplitudes sinOa and sin Ob , which are dif- 
ferent from each other. 

Similarly, when the polarizer 22 that passes only 
polarized light in the main scanning direction is used for 
the light beams, these light beams have polarized 30 
states, as indicated by arrows 2A M and 2B" shown in 
Fig. 2. At this time, the two light beams having the polar- 
ized states 2A" and 2 M are polarized in only the main 
scanning direction, and have amplitudes cosGa and 
cos6b , which are different from each other. 35 

In general, whether the direction of polarization of a 
light beam in a single scanning system is to agree with 
the main scanning direction or sub-scanning direction is 
determined depending on the surface reflection charac- 
teristics of the optical elements that build the scanning 40 
system. 

For example, since reflection by the light deflector 
(polygonal mirror) and refraction by the scanning lens 
mostly occur within the scanning plane, if the direction 
of polarization agrees with the main scanning direction, 45 
the optical elements primarily have reflection character- 
istics of p-polarized light; if the direction of polarization 
agrees with the sub-scanning direction, the optical ele- 
ments primarily have reflection characteristics of s- 
polarized light For example, when the scanning lens so 
surface is not coated with any film, light losses upon 
reflection by the scanning lens surface decrease as the 
incident angle becomes larger within the practical range 
in the case of p-polarized light; but they increase in the 
case of s-polarized light. The light deflector preferably ss 
has a constant reflectance independently of the reflec- 
tion angle, and in order to realize such characteristics, 
the reflection surface is coated with, e.g., a metal film. 
However, the characteristics to be imparted differ in cor- 



respondence with the p- or s-polarized light compo- 
nents, and the characteristics to be used are 
determined by, e.g., the manufacturing method of a film. 

On the other hand, such optical scanning device 
normally uses a plurality of mirrors to bend the optical 
path of the scanning system. The reflectances and 
angle characteristics of these mirrors also differ 
depending on the directions of polarization of incident 
light beams. 

In this state, for example, when two light beams 
having different directions of polarization are imaged on 
the surface to be scanned via the above-mentioned 
optical elements, the light quantity distributions (inten- 
sity distributions) at the scanning positions (image 
heights) of the scanning lines 8 and 9 formed by these 
beams are expressed by light quantity distribution 
curves 31 and 32 shown in Fig. 3. These distributions 
cause changes in density in units of scanning lines, and 
considerably deteriorate the image quality. 

In view of this problem, in this embodiment, since 
the above-mentioned polarizer 21 or 22 is inserted in 
the optical path between the surface-emission laser 1 
and the light deflector 6 in consideration of the surface 
reflection characteristics and the like of the individual 
optical elements that make up the scanning system, the 
directions of polarization of the two light beams are lim- 
ited to one direction, and changes in reflectance 
depending on the field angles are equalized between 
the two light beams, thereby eliminating light quantity 
differences in units of beam spots. 

In Fig. 2, the two light beams that have passed 
through the polarizer (21 , 22) have the same direction of 
polarization but have different amplitudes. When multi- 
beam scanning is made in this state, the two scanning 
lines have different exposures on the photosensitive 
body surface and form density pitch nonuniformity, thus 
impairing the image quality. 

However, in practice, the intensities (light quanti- 
ties) of the plurality of light beams are measured by a 
measurement means in the optical path between the 
polarizer 10 and the photosensitive body surface 12, 
and a control means 13 (laser drive circuit) individually 
controls (adjusts) the light-emission intensities of the 
plurality of light-emitting portions so that the measure- 
ment means can obtain equal measured values. 

Note that the light-emission intensities of the light- 
emitting portions may be adjusted during assembly of 
the optical scanning device or may be adjusted by per- 
forming, e.g., feedback control during operation of the 
optical scanning device. 

In this embodiment, since the plurality of light 
beams emitted by the plurality of light-emitting portions 
have polarized light components in both the main scan- 
ning direction and sub-scanning direction perpendicular 
to the main scanning direction, the subsequent refrac- 
tion, reflection, and the like can be obtained from both 
the p- and s-polarized light components depending on 
the angle of the polarizer 10. 

Fig. 4 is a schematic view showing principal part of 



5 



BNSDOCID: <EP 080401 5A2_I_> 



EP 0 804 015 A2 



10 



9 

the second embodiment of the present invention. The 
same reference numerals in Fig. 4 denote the same 
parts as in Fig. 1. 

In this embodiment, the difference from the first 
embodiment described above is that the polarization 
limiting means and the cylindrical lens that makes up 
the optical means are integrally formed, and the lens 
surface of the cylindrical lens has a function of a polar- 
izer. Other arrangements and optical effects are sub- 
stantially the same as those in the first embodiment 
described above, thereby obtaining the same effect. 

More specifically, in Fig. 4, a cylindrical lens 40 is 
formed with a film that has a function of a polarizer on its 
lens surface 40a on the side of the light source unit 4. 

As described above, in this embodiment, since the 
polarization limiting means is formed integrally with the 
cylindrical lens 40, the number of parts can be reduced, 
thus making the entire device compact. 

In this embodiment, the cylindrical lens 40 has the 
function of the polarizer. Alternatively, other optical ele- 
ments that make up an optical means 1 1 , e.g., the colli- 
mator lens 2, may have a function of a polarizer. 

Fig. 5 is a schematic view showing principal part of 
the third embodiment of the present invention. The 
same reference numerals in Fig. 5 denote the same 
parts as in Fig. 1. 

In this embodiment, the difference from the first 
embodiment described above is that the polarizer 
(polarization plate) is integrated with the light source 
unit, and is tilted from a direction perpendicular to the 
optical axis of the collimator lens. Other arrangements 
and optical effects are substantially the same as those 
in the first embodiment described above, thereby 
obtaining the same effect. 

More specifically in Fig. 5, a polarizer (polarization 
plate) 56 is held by a collimator lens holder 54 as a hold- 
ing means (to be described later), and is tilted not in a 
direction perpendicular to the optical axis of the collima- 
tor lens 2 but in a predetermined direction. A light 
source holder 52 holds the surface-emission laser 1 as 
the light source. The collimator lens holder 54 is formed 
by plastic two-color molding, and a hatched portion 54a 
in Fig. 5 is made up of a light-shielding material. The 
opening of the hatched portion 54a serves as an aper- 
ture. The remaining white portion is a transparent por- 
tion 54b. An ultraviolet-curing adhesive 55 is applied 
between the transparent portion 54b and the light 
source holder 52, and ultraviolet rays are irradiated via 
the transparent portion 54b, thus joining the collimator 
lens holder 54 to the light source holder 52. 

As described above, in this embodiment, since the 
polarizer 56 is integrated with the light source unit 4 and 
is tilted from the direction perpendicular to the optical 
axis of the collimator lens 2, the entire device can be 
rendered compact. Also, even when light beams emerg- 
ing from the collimator lens 2 are reflected by the polar- 
izer 56, the reflected light beams can be prevented from 
returning to the surface-emission laser 1 via the collima- 
tor lens 2 again, thus stabilizing the operation of the sur- 



face-emission laser 1 . 

In this embodiment, the polarizer 56 is integrated 
with the light source unit 4, and is tilted with respect to 
the optical axis of the collimator lens 2. However, the 

5 present invention is not limited to such specific arrange- 
ment. For example, the polarizer 56 may be arranged 
independently of the light source unit 4, and may be 
tilted from the direction perpendicular to the optical axis. 
Fig. 6 is a schematic view showing principal part of 

10 the fourth embodiment of the present invention. The 
same reference numerals in Fig. 6 denote the same 
parts as in Fig. 1 . 

In the present invention, the direction of the polar- 
izer need only be basically selected to obtain nearly 

15 constant exposures on the photosensitive body surface 
in consideration of the characteristics of optical mem- 
bers present in the optical path between the light deflec- 
tor and the photosensitive body surface (the surface to 
be scanned). 

20 In this embodiment, a polarizer 61 serving as a 
polarization limiting means is pivotal about the optical 
axis of the collimator lens 2 to effectively select the 
direction of the polarizer 61 . The polarizer 61 is shaped 
to have a cylindrical shape, and is held by a holding 

25 member 62 with a V-shaped groove. 

With this arrangement, in this embodiment, a light 
deflector (not shown) is rotated while producing light 
beams, and the light quantity distributions (intensity dis- 
tributions) of the scanning lines (line images) on the sur- 

30 face to be scanned are measured by a measurement 
means (not shown). The polarizer 61 is rotated and 

—■^adjusted by a predetermined angle based on signals 
obtained from the measurement means so as to obtain 
nearly constant light quantity distributions of the scan- 

35 ning lines. After the adjustments, the polarizer 61 is 
adhered and fixed to the holding member 62. 

Fig. 7 is a schematic view showing principal part of 
the fifth embodiment of the present invention. The same 
reference numerals in Fig. 7 denote the same parts as 

40 in Fig. 1. 

In this embodiment, the difference from the first 
embodiment described above is that a light quantity 
detection means for detecting the light quantities (inten- 
sities) of a plurality of light beams is inserted between 

45 the polarization limiting means and the deflection 
means, and feedback control is made based on the sig- 
nals detected by the light quantity detection means, 
thereby suppressing variations in light quantity of the 
plurality of light beams. Other arrangements and optical 

so effects are substantially the same as those in the first 
embodiment described above, thereby obtaining the 
same effect. 

More specifically, in Fig. 7. a light quantity detection 
means 70 comprises a half mirror 71 inserted in the 
55 optical path between the polarizer 1 0 and the cylindrical 
lens 5, and a light quantity sensor 72 for detecting the 
light quantity of a light beam reflected by the half mirror 
71. 

In this embodiment, the light-emitting portions 
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(light-emitting points) of the surface-emission laser 1 
are caused to flicker in turn, and some light components 
of a light beam emitted by each light-emitting portion 
are reflected by the half mirror 71 via the collimator lens 
2, aperture 3, and polarizer 10 to be guided toward the 5 
light quantity sensor 72. The light quantity sensor 72 
detects the light quantity of each light beam. Then, a 
laser drive circuit 73 serving as a control means individ- 
ually controls the light-emission intensities of the plural- 
ity of light-emitting portions based on the signals 10 
obtained by the light quantity sensor 72, so that the light 
quantities of the plurality of light beams equal a prede- 
termined quantity. With this control, variations in light 
quantity of the plurality of light beams can be sup- 
pressed, thus obtaining high-quality line images. 75 

According to the present invention, as described 
above, since the polarization limiting means for limiting 
the directions of polarization of a plurality of light beams 
is inserted in the optical path between the light source 
means and the deflection means, the reflectances, 20 
transmrttances. and the like of optical elements after the 
polarization limiting means can have equal characteris- 
tics with respect to the plurality of light beams, thus 
achieving an optical scanning device that can eliminate 
light quantity deferences in units of beam spots. 25 

Also, according to the present invention, as 
described above, since the directions of polarization of 
light beams emitted by the plurality of light-emitting por- 
tions are limited to a substantially 45° direction with 
respect to the main scanning direction, an optical scan- 30 
ning device that can obtain both p- and s-polarized light 
components can be achieved. 

Furthermore, according to the present invention, 
since the light quantity detection means for detecting 
the intensities of a plurality of light beams emitted by the 35 
plurality of light-emitting portions is inserted in the opti- 
cal path between the polarization limiting means and 
the deflection means, and the control means controls 
the light source means on the basis of the detected val- 
ues obtained from the light quantity detection means so 40 
that the plurality of light beams that have passed 
through the polarization limiting means have equal 
intensities, variations in light quantity of the plurality of 
light beams can be suppressed, thus achieving an opti- 
cal scanning device that can obtain high-quality line 45 
images. 

Claims 



imaging means for guiding the plurality of light 
beams deflected by said deflection means onto 
a surface to be scanned; and 
polarization limiting means, inserted in an opti- 
cal path between said light source means and 
said deflection means, for limiting directions of 
polarization of the plurality of light beams. 

2. A device according to claim 1 , wherein said polari- 
zation limiting means is formed integrally with an 
optical element that makes up said optical means. 

3. A device according to claim 1, wherein said polari- 
zation limiting means is pivotally held by a holding 
member. 

4. A device according to claim 1, wherein said light 
source means is controlled by control means so 
that intensities of the plurality of light beams that 
have passed through said polarization limiting 
means match each other. 

5. A device according to claim 1 , wherein intensities of 
the plurality of light beams emitted by said light 
source means are detected by light quantity detec- 
tion means in an optical path between said polari- 
zation limiting means and said deflection means. 

6. A device according to claim 5, wherein said light 
source means is controlled by control means based 
on detected values obtained from said light quantity 
detection means so that intensities of the plurality of 
light beams that have passed through said polariza- 
tion limiting means match each other. 

7. A device according to claim 1 , wherein the plurality 
of light beams emitted by said plurality of light-emit- 
ting portions are respectively polarized in a sub- 
stantially 45° direction with respect to a main 
scanning direction. 

8. A device according to claim 1, wherein said polari- 
zation limiting means is tilted with respect to an 
optical axis of said optical means. 

9. A device according to claim 1, wherein said light 
source means comprises a monolithic multi-beam 
laser element consisting of a surface-emission 
laser. 

10. A device according to claim 1, wherein said polari- 
zation limiting means comprises a polarizer. 

11. A device according to claim 1, wherein said optical 
means has a collimator lens and a cylindrical lens. 

12. A laser beam printer apparatus comprising: 



1. An optical scanning device comprising: so 

light source means having a plurality of light- 
emitting portions: 

deflection means for deflecting a plurality of 
light beams emitted by said light source 55 
means; 

optical means for guiding the plurality of light 
beams emitted by said light source means 
toward said deflection means; 



light source means having a plurality of light- 
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emitting portions; 

deflection means for deflecting a plurality of 
light beams emitted by said light source 
means; 

optical means for guiding the plurality of light 
beams emitted by said light source means 
toward said deflection means; 
a recording medium; 

imaging means for guiding the plurality of light 
beams deflected by said deflection means onto 
a surface of said recording medium; and 
polarization limiting means, inserted in an opti- 
cal path between said light source means and 
said deflection means, for limiting directions of 
polarization of the plurality of light beams. 



21. An apparatus according to claim 12, wherein said 
polarization limiting means comprises a polarizer. 

22, An apparatus according to claim 12 t wherein said 
optical means has a collimator lens and a cylindri- 
cal lens. 



10 



15 



13. An apparatus according to claim 12, wherein said 
polarization limiting means is formed integrally with 
an optical element that makes up said optical 
means. 



14. An apparatus according to claim 12, wherein said 
polarization limiting means is pivotally held by a 
holding member. 

15. An apparatus according to claim 12, wherein said 
light source means is controlled by control means 
so that intensities of the plurality of light beams that 
have passed through said polarization limiting 
means match each other. 



25 



30 



16. An apparatus according to claim 12, wherein inten- 
sities of the plurality of light beams emitted by said 
light source means are detected by light quantity 
detection means in an optical path between said 
polarization limiting means and said deflection 
means. 



35 



17. An apparatus according to claim 16, wherein said 
light source means is controlled by control means 
based on detected values obtained from said light 
quantity detection means so that intensities of the 
plurality of light beams that have passed through 
said polarization limiting means match each other. 

18. An apparatus according to claim 12, wherein the 
plurality of light beams emitted by said plurality of 
light-emitting portions are respectively polarized in 
a substantially 45° direction with respect to a main 
scanning direction. 



40 



45 



50 



19. An apparatus according to claim 12, wherein said 
polarization limiting means is tilted with respect to 
an optical axis of said optical means. 

20. An apparatus according to claim 12, wherein said 
light source means comprises a monolithic multi- 
beam laser element consisting of a surface-emis- 
sion laser. 



55 
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(54) Optical scanning device 

(57) An optical scanning device includes a light 
source (1) having a plurality of light-emitting portions, a 
deflector (6) for deflecting a plurality of light beams emit- 
ted by the light source, optical elements (2,10) for guid- 
ing the plurality of light beams emitted by the light 
source toward the deflector and an imaging element (7) 
for guiding the plurality of light beams deflected by the 
deflector (6) onto a surface (12) to be scanned. A polar- 
ization limiting element (10) is inserted in an optical path 
between the light source (1) and the deflector (6) so as 
to limit directions of polarization of the plurality of light 
beams. 
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